Synthesis of the samples:
All syntheses were carried out under inert conditions using argon as inert gas. The sodium form of zeolite Y was purchased from Sigma-Aldrich, washed several times with deionized water to remove impurities and was dried at air. Before all preparations the raw zeolite was degassed several times and heated under vacuum to ensure that all channels are unclogged and accessible. The iron(II) chloride was prepared as described in literature. [1] 2,2'-bipyridine was of 99+% reagent grade (Acros) and was dried at 50 °C in vacuo prior to use. 2,6-bis(1Hpyrazol-3-yl) was synthesized according to the literature. [2] All solvents were purified as described in literature. [3] Fe(bipy) 3 Fe(bpp) 2 Cl 2 (2): The preparation of salts of this complex except the chloride salt is described in the literature. [4] Since Fe(bpp) 2 Cl 2 does not precipitate easily the synthesis has been adjusted. All steps in this synthesis were carried out using Schlenk tube techniques and argon as inert gas. 1.5 g of FeCl 2 • 4 H 2 O (M = 198.81 g/mol, n = 7.55 mmol) and 2.1 equivalents of 2,6-di(1H-pyrazol-3-yl)pyridine (M = 211.23 g/mol, m = 3.35 g, n = 15.86 mmol) were dissolved in 20 mL of MeOH and heated to reflux for 1 h. After cooling to room temperature the MeOH was evaporated. The obtained brown-orange powder was washed with 5 × 20 mL of toluene to remove the ligand excess. The remaining precipitate was dried in vacuo. The resulting brown orange product was found to be associated with two water molecules. MS 
Preparation of aqueous solutions with different pH-values:
The pH of the solutions was determined with a Mettler Toledo MP 220 pH meter. All measurements have been conducted three times. The pH Meter was calibrated with a buffer solution pH 7.00 from Fluka. Acidic solutions between pH 6 and pH 1 have been prepared by adjusting the pH with 0.1 M HCl solution (pH 1, distilled water: pH 5.9) which was purchased from Grüssing. Acidic solutions below pH 1 have been adjusted with distilled water and conc. HCl which was purchased from Bernd Kraft. Solutions more basic than the used water have been adjusted with 0.1 M NaOH from Grüssing. 1@NaY: 1.0 g of excessively washed NaY is dried on air and subsequently heated under argon and vacuum several times with a heat gun to remove water. Another flask is prepared with 0.051 g (0.26 mmol) of iron(II)chloride tetrahydrate, 0.44 g (2.8 mmol) of 2,2'bipyridine and 50 mL distilled MeOH. The red solution is transferred into the flask with the zeolite and the suspension was stirred for 2 h. Subsequent filtering (pore IV) and washing with 100 mL of toluene yields 0.9 g of a pink powder which is dried in vacuo; 0.13 % Fe, 0.26 % N, 12.31 % C, 3.05 % H. Mössbauer spectroscopy was used to distinguish between the different possible iron sites in the zeolite cavity. The results confirm the formation of the complexes solely in the supercages, the absence of complexes on the surface (IR, UV-Vis, Mössbauer) and were used to determine the sample composition (CHN, AAS, Mössbauer). Mass spectra were recorded on a Finnigan MAT 8500 with a data system MASPEC II. UV-Vis spectra were recorded on a Cary 300 UV-Vis from Agilent Technologies with a special sample holder for solids in the reflective mode. For calibration a reference sample with 100 % transmission was used. Thermogravimetric analysis was carried out with a TGA 2050 (TA instruments). IR-spectra were recorded with a Perkin Elmer Spectrum 100 FT-IR spectrometer. 1 H spectra were recorded on a Bruker Avance III HD 400 spectrometer operating at a B 0 field of 9.4 T using a double-resonance 4 mm Bruker MAS probe and at a rotation frequency of 5 kHz. Chemical shifts of 1 H were referenced indirectly to TMS using adamantane. The 1 H one-pulse experiments were acquired using a 90° pulse lengths of 3.0 µs with a recycle delay of 0.5 s. T 1 measurements were done without spinning using the inversion-recovery scheme with inter-pulse delays varying from 50 µs up to 2.0 s. The resulting curve were then fitted using the equation displayed in Figure S8 solutions (for all c = 0.020 mmol/L) at different pH showing a pronounced influence on the color of the complex due to the mechanism discussed in the manuscript. Figure S2 . 1 H solid state MAS NMR spectra of NaY and 1@NaY. The Brønsted acid sites in the zeolite are typically observed between 3.5 and 4.5 ppm depending on the zeolite source. [5] In the NaY starting material they were observed at 3.7 ppm and their presence in 1@NaY is confirmed by a peak at 3.8 ppm. The environment is acidic due to a shift of 0.2 ppm from 3.6 ppm as shown by Yan et al. [5] Incorporated water is found at 3.0 ppm (NaY) and 3.4 ppm (1@NaY). The impregnated sample was washed with toluene which signals appear at 2.6 ppm and 7.4 ppm; 0.2 ppm deep-field-shifted compared to solution. [6] Due to the low complex loading the resonances of the ligand are hidden by the toluene signals.
Methods

3.2.Brønsted acid sites of NaY and 1@NaY
If we assume 260 molecules of water in the unit cell and 0.5 bronstead acid sites, the "concentration" of protons gives a theoretical pH of 1. As part of the protons are bound to the zeolite cavity the actual pH is higher, but it can be lowered further if water is removed by heating. 
Optical Characterization of 1@NaY and 2@NaY
The optical spectra as received after synthesis (Manuscript, Figure 2 ) revealed only small differences between the materials and the bulk complex. The maximum of the MLCTenvelope of the [Fe(bipy) 3 ] 2+ sample 1@NaY is shifted towards 530 nm with 520 nm of the bulk what is characteristic for the small confinement. The d-d transition at 350 nm is Laporteforbidden and therefore very weak. [7] The optical spectrum of 2@NaY is mostly identical to the one reported by Halcrow et al. [4] The MLCT envelope is slightly red-shifted from 450 to 460 nm as it is observed for the bulk material in DMF. In our case it is also attributed to the interaction with the supercage. The shoulder at 550 nm is not assigned in the literature but belongs probably also to the MLCT-envelope. The π-π* transition appears at 310 nm. A d-d
transition is not observed what highlights the high symmetry of the complex.
Upon heating for both samples a color change is observed that is displayed in Fig. S3 . The reason for this behavior is discussed in the manuscript in detail. 
Determination of the complex position of 1@NaY and 2@NaY
Evanescent-wave-IR measurements show that no adhesion of complexes on the surface is taking place for both composite samples. This proves the incorporation of the complex in the zeolite. The corresponding spectra are given in the Fig. S4 . Vibrations between 600 and 1200 cm -1 belong to the zeolite lattice while the small vibrations around 1600 cm -1 belong to water which is incorporated in the aluminosilica framework. [8] Figure S4. Evanescent-wave-IR measurements of the discussed samples. Relative transmission is plotted against the wave number. The spectra were recorded between 600 and 1800 cm -1 . Denoted from top to bottom: 1@NaY, 2@NaY.
Mössbauer Spectroscopy of the composite materials
Mössbauer spectroscopy is a powerful method to distinguish the different iron species in the zeolite (small cavities or supercage, coordinating ligands). Consequently, Mössbauer spectra were recorded at room temperature for both samples. The obtained Mössbauer parameters are summarized in Table S1 . In Figure S5 the Mössbauer spectrum of 1@NaY and 2@NaY is given. Only one LS doublet is detected in both cases. For 1@NaY, the observed doublet can be clearly assigned to [Fe(bipy) 3 ] 2+ and no indications of other species (e.g. mono-and bisbipyridine coordinated species [9, 10] ) are observed, in agreement with results of Lunsford et al. [11] [12] [13] The Mössbauer spectrum of 2@NaY is also in agreement with the formation of the 
Thermogravimetric Analysis of the composite materials
Thermogravimetric analysis was used to follow the removal of the water from the zeolite cavities upon heating. For both samples a mass loss upon heating above room temperature is observed due to the release of water that is in very good agreement with the change of the magnetic moment in the SQUID magnetometer. Slight differences between the temperatures are due to the different measurement setups (TG: atmospheric pressure, SQUID: vacuum). 
1 H-NMR-spectroscopy of 1
Complex 2 is paramagnetic in aqueous solution at room temperature and was thus not investigated. Different concentrations of 1 were used and found to be of no influence on the obtained spectra. observed that is discussed in detail in the manuscript. In contrast to the free ligand, at pH 0.2 a new species is observed that is most likely a doubly protonated species. Details of the different peak positions are given in Table S2 and S3. Please note that for the protons 3 and 4 the signal of the protonated complex and the protonated free bipy ligand is different at pH 1.0 due to differences in the symmetry. (S denotes to solvent molecules) and bipyH + in the presented pH-area. The SQUID-data at pH 1.0 and 300 K verifies that around 25 % of all iron complexes are in a paramagnetic HS state.
When we assume the above mentioned dissociation process would take place we would find the overall composition as follows: We cannot find this 10 % of protonated compound (1:9 ratio) in 1 H-NMR (area of the signals). Instead we are finding nearly 30 % of a protonated species which fully supports our depicted half-bonded three-step mechanism.
If we assume again a complete dissociation based on around 30 % of protonated species as found at pH 1.0 and 300 K via integration of the 1 H-NMR signals we would get following composition based on a 30:70 ratio of protonated and unprotonated bipyridine: Since 25 % of paramagnetic molecules and not 56 % are found via SQUID-measurements this also fully supports our depicted mechanism and shows that essentially no complete acid decomposition is taking place. The integrals of the different species are summarized in Table   S4 . We find an average pK a value of 1.3 for Fe(bipy) 3 
